Recent drilling success in a thin, unpredictable, yet prolific gas reservoir led to the acquisition of a 3D Vertical Seismic Profile (VSP). The intent of the VSP was to generate a seismic volume similar to the result of a traditional surface acquisition, but with frequencies in excess of 100 Hz to increase vertical resolution. Raw field data contained coherent energy to 130 Hz, and processing to date is encouraging. A serious challenge to the survey was the lack of access to pre-existing seismic data. Using the data available, primarily old sonic logs from offset wells, we modeled the seismic response in the zone of interest. Acoustic impedance needed to be established, as the reservoir is invisible among the shales in many parts of the basin. AVO response, which is important in traditional surveys, takes on higher relevance for a 3D VSP due to the radial changes in offset distribution. A third key parameter is resolution of the data. With a maximum confirmed reservoir thickness of only 7 ft (2 m), much attention was focused on determining how much bandwidth was needed. The potential for the 3D VSP to increase resolution is supported by the data and easily understood. The quiet environment in a borehole increases signal-to-noise, and attenuation is diminished by shortening the raypath. A limit of the approach, however, stems from the geometry of the survey. Near offsets and far offsets both decay towards the edge of the image, and the situation is more complicated when the target horizon is below the receiver array. What role, then, will the 3D VSP play in reservoir property estimation? Are the limitations posed by the geometry surmountable by, perhaps, incorporation of direct and converted shear waves or elastic impedance inversions?
